The carbohydrate H-type-1 antigen has been implicated in attachment of the murine blastocyst to the endometrial epithelium. Monoclonal antibody 667/9E9 was used to investigate the steroidal dependency of expression of this antigen in the murine endometrial epithelium using intact or ovariectomized mice treated with oestrogen or the pure anti-oestrogen, ICI 182,780. The effects of this anti-oestrogen were also investigated in the endometrial epithelium from intact rats. In both ovariectomized, oestrogen-supplemented and intact mice after treatment with ICI 182,780, staining with monoclonal antibody 667/9E9 was abolished in the luminal epithelium on both the apical and lateral cell surfaces, whereas basal staining remained. Glandular staining in mice was not affected in the same manner. In intact rats, where H-type-1 antigen expression has been reported to be predominantly controlled by progesterone, the anti \x=req-\ oestrogen had little effect, in accordance with previous reports.
Introduction
The adult mammalian uterus undergoes cyclic differen¬ tiation in all species (Leavitt, 1989) , although the time scale and details differ. Pregnancy interrupts this cycle and triggers a series of changes directed towards the survival and growth of the early embryo and its subsequent implantation. Specific pre-and peri-implantation changes in the uterus are a pre-requisite for successful implantation, allowing placental and fetal development. It is well established that these changes are under the control of ovarian steroids (Finn and Martin, 1970; Psychoyos, 1973) . For instance, as well as stimulating DNA synthesis, oestrogen affects endometrial epithelial cell morphology (Ljungkvist, 1971) and, in combination with progesterone, influences cell architecture and glycoprotein expression at the apical epithelial plasma membrane (Murphy and Rogers, 1981 ; Kimber and Lindenberg, 1990; Denker, 1993; Kimber et ah, 1994; Murphy and Shaw, 1994) . Expression of a number of uterine proteins is stimulated by ovarian oestrogen (Pentecost and Teng, 1987; Brown et ah, 1990) which selectively induces the secretion of specific proteins (Sundstrom et ah, 1989; Glasser and Mulholland, 1993) . The expression of some carbohydrate antigens on the endometrial epithelium shows steroiddependent changes during the rodent oestrous cycle, during early pregnancy and in ovariectomized animals treated with oestrogen or progesterone, or both hormones (Kimber et ah, 1988 (Kimber et ah, , 1994 (Kimber et ah, , 1995 Kimber and Lindenberg, 1990) . One of these, the H-type-1 antigen, is not present after implantation in mice and is transiently undetectable in rats (Kimber et ah, 1988 (Kimber et ah, , 1995 . In mice, addition of the H-type-1 antigen (displayed on a pentasaccharide) to the culture medium of endometrial luminal epithelial monolayers inhibits blastocyst attachment to the epithelial cells (Lindenberg et al 1988; Kimber et al 1994; Kimber and Sidhu 1997) . A monoclonal antibody that recognizes the H-type-1 antigen (mAb 667/9E9) inhibited attachment similarly, but this effect could not be obtained with other related sugars or antibodies. Furthermore, a receptor for this antigen has been detected on the blastocyst, appearing at the time of hatching, specifically on the abembryonic trophectoderm (Lindenberg et ah, 1990; Yamagata and Yamazaki, 1991) . This finding indicates that the luminal epithelial H-type-1 carbohydrate plays a role in attachment of the blastocyst. Steroidal control of the H-type-1 antigen appears to differ among species: in mice, the H-type-1 antigen is stimulated by oestrogen White and Kimber, 1994) whereas, in rats, progesterone and oestrogen together appear to stimulate maximal expression (Kimber ef ah, 1995) .
This study investigated the effects of pure anti-oestrogen ICI 182, 780, 4, 5, 5, nonyl]oestra-l,3,5(10)-triene-3,17ß-diol on the expression of the H-type-1 antigen in mice and rats. It was undertaken to establish more clearly the oestrogen dependency of this carbohydrate antigen in mice, and whether the antigen does not depend on oestrogen in the rat. Monoclonal antibody 667/9E9 was used and the antibody batch used in this study has been shown to have specificity for the H-type-1 antigen in the endometrium Cook and S. J. Kimber, unpublished (Dukes et ah, 1992 (Dukes et ah, ,1993 Thomas et ah, 1994 ).
The present results show that staining with mAb 667/9E9 on apical and lateral cell surfaces in the murine endometrial luminal epithelium is abolished totally by 182,780. In contrast, basal staining remains, as reported after ovariectomy without steroid replacement or with progesterone supplementation (Kimber et ah, 1994 ). Expression of a major oestrogen-inducible endometrial epithelial glycoprotein, lactoferrin (Pentecost and Teng, 1987; McMaster et ah, 1992) (Table 1 ). In addition, nonovariectomized mice and rats of comparable age were injected using the control, 182 and 182 low regimens (Table  1) . These animals were not given priming injections.
Compound ICI 182, 4, 5, 5, nonyl]oestra-l,3,5(10)-triene-3,17ß-diol) (Zeneca, Macclesfield) was dissolved in ethanol and made up at 2.5 or 10 mg ml"1 in corn oil and administered in the same way as the hormones (Wakeling et ah, 1991 (Fig. lb,c Kimber and Lindenberg (1990) and Kimber et al. (1994) , after ovariectomy and corn oil treatment, sections of uterus showed relatively little staining (Fig. 2a) . Exceptions were the basal region of the luminal epithelium and a small amount of staining on all surfaces and the cytoplasm of the epithelia in the glands. Treatment with 182,780 alone (Fig. 2c) gave a staining pattern that was indistinguishable from that with corn oil, except for marginally increased apical staining in the glands. In animals treated with oestrogen, the H-type-1 antigen was strongly expressed on the apical surface of the luminal epithelium and moderately expressed on the lateral and basal surfaces and cytoplasm (Fig. 2b) . Glands were stained on all cell Fig. 1 showed strong staining of all surfaces of the cells and the cytoplasm in luminal and glandular epithelium (Fig. 3b,c) . This staining intensity was higher than that seen in control rats given corn oil (Fig. 3a) , in which the staining of the lateral cell surfaces and the cytoplasm of the luminal epithelium was enhanced compared with controls. Normal goat serum or antibody negative-controls again showed no staining on any surface (data not shown).
Discussion
The anti-oestrogen 182,780 was used to investigate the control of H-type-1 carbohydrate antigen expression in the murine endometrial epithelium. Previous work indicated that this antigen is stimulated by oestrogen and repressed by progesterone in mice Kimber et ah, 1994; White and Kimber, 1994) . In rats, the pattern of expression on the endometrial epithelium is superficially similar to that in mice. In early pregnancy, maximum luminal epithelial expression occurs before implantation. However, after ovariectomy followed by ovarian steroid supple¬ mentation, immunofluorescence indicated that the antigen is stimulated by progesterone and maximally expressed after oestrogen together with progesterone (Kimber et ah, 1995) . Furthermore, after implantation, the antigen is depressed only transiently from the rat luminal epithelium, while it is absent for several days in that of mice. Expression is also retained in ovariectomized rats, but not in mice, treated with steroids to produce a refractory epithelium.
The present results in mice show that 182,780 can abolish luminal epithelial reactivity with monoclonal antibody against H-type-1 antigens, except at the basal surfaces. In contrast, staining of the murine glandular epithelium is only slightly affected by 182,780. This finding is in accordance with the observation that the expression of the antigen, on all but the basal surface of the luminal epithelium, is strongly oestrogen-dependent. In contrast, on the glandular epithelium expression of the antigen is only weakly stimulated by Fig. 2 . Staining of the murine endometrium using monoclonal antibody against the H-type-1 antigen after ovariectomy and the treatment indicated, (a) Corn oil only (Ov control). Little or no staining is visible on any aspect of the luminal epithelium, with the exception of the basal cell surface. Glandular cell surfaces and cytoplasm are negative adjacent to the lumen, whereas distal to lumen, they show moderate staining, (b) 100 ng oestradiol (Ov E). All cell surfaces and cytoplasmic regions show strong staining on both the glandular and luminal epithelium, with marginally greater staining on the apical surfaces of luminal epithelium and some glands, (c) oestrogen (Kimber et ah, 1994) . There are several possible explanations for these differences. The H-type-1 epitope is known to be carried on at least one major glycoprotein and one glycolipid as well as several minor components in the luminal epithelium (Kimber et ah, 1994; Kimber and Sidhu, 1997 Considering that the precise steroidal regulation of uterine luminal epithelial H-type-1 antigen in rats and mice is clearly different, the changes in expression in pre-and periimplantational phases of pregnancy are remarkably similar. The major difference is the lack of downregulation after implantation in rats (see above). The appearance of the mAbbound fluorescence is also different, being markedly punctate in murine epithelium. This finding may reflect different carrier molecules in the two species. Such different carrier macromolecules are likely also to differ in turnover. In mice, the antigen is carried on one major 110 kDa glycoprotein and also on a neutral glycolipid (Kimber et Kimber, 1994) and this regulation appears to occur at the expression of the transferase mRNA (Kimber and Sidhu 1997; Sidhu and Kimber, 1999 (Osborne et ah, 1995) . Not only does 182,780 suppress oestrogen-dependent cell proliferation and antigen expres¬ sion (Blin et ah, 1995; Osborne et ah, 1995) but it is also able to mimic apoptotic cell death promoted by steroid withdrawal in pituitary tumour cells (Newton, 1995) . It would be valuable to investigate the effect of this compound on cell death in the endometrium. The uterus undergoes cyclical changes in both epithelial and stromal apoptosis apparently relating to changes in ovarian steroid concentrations (Finn and Publicover, 1981; Pollard et ah, 1987; Tabibzadeh et ah, 1994; Koh et ah, 1995 (Parisot et ah, 1995 
